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Effect of Crack Orientation on Spatial Randomness of Fatigue Crack
Growth Rate in FSWed 7075-T651 Aluminum Alloy Joints
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Abstract: In this investigation, the effect of crack orientation on spatial randomness of fatigue crack
growth rate (FCGR) in friction stir welded (FSWed) 7075-T651 aluminum alloy joints has been
statistically analyzed by Weibull distribution. The fatigue crack growth tests are conducted under three

different constant stress intensity factor range (SIFR) control at room temperature with R = 0.1 and

frequency 10Hz on compact tension (CT) specimen machined at base metal (BM) and weld metal (WM).

The experimental fatigue crack growth rate data were obtained for two types of specimens having LT and

TL orientations. LT specimens both base metal and weld metal showed higher fatigue crack growth rate

as compared to TL specimens. In the lower SIFR region, FCGR were found to be almost 3 times higher
in higher SIFR region. The shape parameter of Weibull both LT and TL orientation for FCGR was
increased with increasing SIFR, the scale parameter was also increased with increasing SIFR. The smallest

value of the shape parameter was shown in weld metal specimens having LT orientation at lower SIFR

region.

Key Words : Crack Orientation, Spatial Randomness, Fatigue Crack Growth Rate, Weibull Distribution

.M B
d2UE FEo N2EAAS A B

MY AEA FEE B nhE g
FAHT AFe B4 B4
=

o 23
ul$ EEG AAelthd oled Bl

a7k
Z

A AR 5L Ao s vpFwRkEHA o v=
489 AFY F3H ALY F }
7] S Aol dste

7075-T651 &Fvlw &
CT(compact tension) A&
A Ao A=2A44 T

At SF-A N gk A2HFERT AT 4FH

et ZARA@AAA) : PAUSR AAAEAFS
E-mail : sjkim@pknu.ac.kr, Tel : 051-629-6163
Qo) : Bt A AA TS

**t Seon-Jin Kim(corresponding author) : Department of
Mechanical & Automotive Engineering, Pukyong National
University.

E-mail : sjkim@pknu.ac.kr, Tel : 051-629-6163

*Yeui-Han Jeong : Department of Mechanical Design
Engineering, Pukyong National University.

PEEEI|IAIS YRR HigH M1z, 2014 2@ 91



ORI E 7075-T651 LR0|E g SR Nzd L= S HE Yo Xl 28 ¥

230 o] ﬂi#%"ﬁﬁr%ﬂ A% 88

oo [1ome KOK
i3
t
N r:Ll
e
i
a=)
o N\

Lemmen 59 AA2024-T3 % AA7075-T6 A9
HA el st wpEaNtgH S Faste] S A)
£ XF3t= VMR e ST tiEke
CCT NEHE ol g3l F#EWFe dadFe g
staTh olEe ZAxje] <of3iH,
g A 7Y gHd=E IFS Bu
o, AAT075-T6 A7} & ARERTO=E

olglgt IHAA B AFNAE vhEawrEH
H 7075-T651 &¢FrF T &4%7 91 v 2
g9 F7HE WEAe mXe FIwd

BEs| ZAE] 913 539 ?éﬁwi, TL ¥
GeFe] CT AlgHd it 44 LA
He Alo] dFe st AR LT +E4aF
APAFH9} B Eol vEFIdARge] FHH
Hzgo X FdUFe FTFS Weibull 57
A& o83t nEATE

n:
z,
ok
o
of?
ok

o

lo g

d

0

2. &

o

=] 3
S

I

9 =z

2.1 AIZXE ¥ OEnbkEy

2 AT AR AEe =W HAA Al
F7 6mmel Al7075-T651 &FulF FAjolt) &
Asol gt 33 AHELS Si 0.08%, Fe 0.19%,
Cu 1.61%, Mn 0.052%, Mg 2.52%, Cr 0.19%, Ni
0.0061%, Zn 5.79%, Ti 0.022% 121 Al bal.% ©]
o a2ga Fa% 71AA “%ﬂ_% AAF= 565
MPa, 27} % 481MPa 18]1 A& 15% ©|th

92 St==EI|AZeru x| M8 M1Z, 2014 2

o8

o &

oo

2 Aol A mpEuwrERYIE SW WA
3% 2~d= EISle] HA sid 222 e] Al
P71 E ARESHAT vhEaekg Ry A3
—8— 1-19)4 LT &3 Agdz s
7075-T6519] 4 TAZEEH 4 WS 100
mm, Z WO Z 250mme] AAMAE A2 A

of Ao FATFS &I J%O
st &HS ATk vpEwEF el AReH

TR MRV LT W] A& ALgEg o,
npE ek ZAE Table 13 Zo] YA
F3tdeh” Fig. 1] £ A7) npamitgx 49
A4 9] AFS YeRAT,

2.2 AMgH® xMF ¥ mE2oPEn AE

b E AP ZRE Fig 29 2ol #
Aol QAgde #do WAWFoz AZe TL
4EYFe FF CT AFHEE ZABM)S S3A
(WMyell tiste] aFsAth 28 FolE ol
TS LT #@3de Algdoel dig A3 =4
E=% A Yehg Ak

Table 1 Optimal friction stir welding conditions

Shoulder | Rotating | Welding | Probe | Probe
Diameter | Speed Speed | Length |Diameter
(mm) (rpm) | (mm/s) | (mm) | (mm)
20 800 0.5 5.85 9.0

Fig. 1 Photo of friction stir welding process
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